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ABSTRACT
Objective To describe the clinical features of children 
with severe constipation and their outcome after 
restorative proctocolectomy.
Design Observational study and health status 
questionnaire using gastrointestinal quality of life score 
(GIQL).
Setting English regional paediatric surgery service.
Patients Five children were identifi ed, with severe 
constipation, whose symptoms had not improved with 
either prolonged medical therapy or colonic lavage using 
an antegrade colonic enema procedure. All had required 
a stoma to resolve their constipation.
Intervention All underwent restorative 
proctocolectomy.
Results All children are stooling through their anus. 
The mean stool frequency is 6/day. None have daytime 
incontinence, and none require any further therapy for 
constipation. Complication rates have been low with no 
permanent morbidity. The mean GIQL 3 years following 
restorative proctocolectomy was 89 (SD 29).
Conclusions In highly selected cases, restorative 
proctocolectomy may allow resolution of the symptoms 
of severe constipation and avoid leaving a child with a 
permanent stoma.
INTRODUCTION
Constipation is a common childhood symptom, 
which is successfully managed without surgery 
in the majority of cases.1 However, natural his-
tory studies have emphasised that as many as 
one-third of children requiring treatment from a 
paediatrician remain symptomatic despite pro-
longed medical therapy,2 and recently published 
data suggest that for some children, conventional 
medical therapy does not alter prolonged colonic 
transit time.3 We have presented data on the use 
of antegrade colonic enema (ACE) surgery as 
treatment for constipated children who fail medi-
cal therapy, showing that although colonic lavage 
through the appendix will cure many such chil-
dren, there remain a small number who cannot be 
lavaged and whose symptoms are debilitating.4
Restorative proctocolectomy entails the 
removal of the entire colon and rectum and recon-
struction with an ileal pouch–anal anastamosis, 
allowing defecation through the anus.5 Although 
originally conceived as a procedure for ulcerative 
colitis or familial adenomatous polyposis, it has 
also been used to treat severe constipation in adult 
patients.6 7 There are no descriptions of the use 
of this procedure specifi cally in constipated chil-
dren. This report describes the presenting features 
and outcomes of fi ve severely constipated children 
who had been left with a stoma having failed to 
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improve with ACE lavage and who were treated 
with restorative proctocolectomy.
PATIENTS AND METHODS
Following approval by our hospital clinical ethics 
committee, between 2004 and 2008 we identifi ed 
fi ve children, from a cohort of 80 constipated chil-
dren who had received ACE, where all other thera-
pies to treat severe constipation had been tried and 
shown to have failed. In all cases, Hirschsprung 
disease, hypercalcaemia and hypothyroidism were 
excluded. In all cases, both volume and stimulant 
types of lavage had been attempted through the 
ACE. For governance purposes, all children were 
reviewed by a paediatric gastroenterologist who was 
not involved in the original referral and who con-
sidered whether there was any therapy other than 
resectional surgery that could be tried. Children 
were only accepted for surgery when it was agreed 
that there was no other therapy which could be 
offered with a reasonable chance of success. In the 
same period two further children were assessed by 
the gastroenterologist and were felt not to be suit-
able for surgery because of other possible therapies.
We describe elsewhere the techniques of ACE 
lavage,8 complications,9 and the indications and 
outcomes in constipated children,4 and these are 
not the subject of this communication.
Our technique of restorative proctocolectomy 
consists of a mucosal proctectomy performed 
transanally, combined with total abdominal 
What is already known on this topic
▶  A small number of children suffer from 
constipation, which does not improve with 
conventional medical therapy.
▶  Colonic lavage will help many, but not all, of 
these children.
▶  Resection of the colon or rectum may be 
curative.
What this study adds
▶  Complete removal of the colon and rectum and 
reconstruction with an ileal pouch in severely 
constipated children can be performed 
with minimal morbidity and resolution of 
constipation.
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failed with inability to lavage. Mega-rectum was treated by 
rectal resection and by colo-anal anastomosis at age 7.8 years. 
However, ongoing severe symptoms led to pan colectomy and 
ileostomy at 8.9 years. Abdominal pain was a dominant symp-
tom which was resistant to treatment despite management by 
pain specialists and persisted after colectomy.
Restorative proctocolectomy was performed without com-
plication at 14.2 years. At 3 years following restorative proc-
tocolectomy, his current status is that he stools seven times/
day, taking no antidiarrhoeal medication. He can distinguish 
fl atus from faeces and can hold on to stool for 3 h following the 
call to stool. He has accidents less than once per week and has 
night-time staining less than once per week but does not rise 
at night to stool. His abdominal pain has persisted but is less 
severe. His GIQL score is 55.
Patient 2
This girl suffered constipation from age 2, which was treated 
with laxatives for 5 years before construction of an ACE at age 
7.9 years. At 11.7 years, it was apparent that the colon could 
not be lavaged, and intractable symptoms led to an end ileo-
stomy. Because of her dissatisfaction with a stoma, this was 
reversed at age 12.2 years, but this was immediately followed 
by recurrent constipation. Restorative proctocolectomy was 
performed without complication at age 13. In the months after 
restorative proctocolectomy, she developed gaseous distension 
of the distal small bowel, with no obstruction at her anasto-
mosis. She required percutaneous placement of a gastrostomy 
tube into the apex of her pouch, which was vented when she 
became distended for 5 months. The distension then stopped, 
and the tube was removed.
At 4 years after restorative proctocolectomy, her current sta-
tus is that she stools four times/day, takes no antidiarrhoeal 
medication and can distinguish fl atus from faeces. She can 
retain stool for more than 4 h following the call to stool. She 
has no night soiling but does rise at night to stool. Her GIQL 
score is 127.
Patient 3
This girl was constipated from the fi rst year of life. She 
received extensive psychiatric assessment for several years 
in conjunction with laxative therapy. ACE was established at 
age 9.3 years, but within months she proved to be impossible 
to lavage. She received an end ileostomy at age 10.2 years. 
Restorative proctocolectomy was performed at age 11.9 
years. This was complicated by a wound infection and an 
episode of adhesion obstruction requiring laparotomy and 
adhesiolysis within 1 month of the proctocolectomy. The 
wound has subsequently been revised for cosmetic improve-
ment at age 14.
colectomy. In the fi rst three cases, this was performed with 
conventional, open surgery, while the two most recent cases 
received a laparoscopic proctocolectomy.10 All pouches were 
of a ‘J’ confi guration, and were hand sutured to the anus. 
Pouches were defunctioned with a loop ileostomy for 6 
weeks following surgery, when the ileostomy was closed.
Postoperative bowel function was recorded during clinic 
attendances, in a customised database including the following 
variables: day stool frequency, night stool frequency, daytime 
incontinence, night-time incontinence, maximum duration 
stool can be withheld for, the ability to distinguish fl atus from 
faeces, need for antidiarrhoeal medication, episodes of pouchi-
tis and any urinary symptoms.
To establish an objective index of any ongoing gastroin-
testinal disability resulting from the procedure, we assessed 
the children using the gastrointestinal quality of life score 
(GIQL).11 This consists of 36 questions, with a scores rang-
ing from a minimum of zero to a maximum of 144, which 
would represent no disability from gastrointestinal function. 
Validating their score, the authors found that the average score 
among well volunteers was 126 (SD 13).
To avoid bias introduced by the involvement of medical staff, 
the questionnaire was administered by telephone by a nurse 
using a prepared script. Because four of the fi ve patients were 
not sexually active, for question 26 of the score, ‘to what extent 
has your sexual life been impaired (harmed) because of your ill-
ness?’ a dummy score of 2, the median value, was substituted.
Data are presented as the mean with SD and 95% CI.
RESULTS
Five children, three girls, underwent restorative proctocolec-
tomy at an average age 12 years. The age at presentation and 
the details of previous investigations for each child are listed 
in table 1, while prior therapeutic interventions are listed in 
table 2. All children fulfi lled Rome III criteria for functional 
constipation before any surgical intervention.12 The individual 
details are as follows.
Patient 1
This boy presented at birth with abdominal distension lead-
ing to admission to a neonatal ICU. Treatment for constipa-
tion began at 6 months of age. Following 5 years of treatment 
with laxative therapy with no improvement, he received an 
ACE at age 5.8 years. Although initially successful, the ACE 
Table 1 Age at presentation and previous investigations
 
Patient
1 2 3 4 5
Age at onset of symptoms (years) 0 2.1 0 0.7 0.4
Serum calcium + + + + +
Thyroid function + + + + +
Age at rectal biopsy (years) 4.25 1.3 10.2 4.8 2.7
Colonic transit time (h) 146 138 142 + +
Ano-rectal manometry – – + – +
Endo-rectal ultrasound – – – + –
Gastric emptying – + + – –
Contrast enema – + – – –
Renal imaging±functional studies + + – + +
Although patients 4 and 5 underwent measurement of colonic transit time, 
a standard protocol19 was not used, and therefore a time in hours cannot be 
given. In both children, all markers were retained over a week later. With the 
exception of the contrast enema, which showed a dilated bowel, all were 
normal.
+, a study was performed.
Table 2 Previous therapeutic interventions
Therapeutic intervention
Patient
1 2 3 4 5
Different laxatives tried (n) 7 7 4 4 7
N/G tube for surgical bowel preparation + + + + –
Admissions for manual disimpaction/anal 
dilatation (n)
3 11 4 2 2
Psychiatric assessment + + + + +
Botox to anus – – – – +
Antegrade colonic enema + + + + +
Partial colonic resection + – – – –
Age exteriorised (years) 8.9 11.7 10.2 9.8 9
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At 4 years after restorative proctocolectomy, her current 
status is that she stools four times/day, taking occasional 
Loperamide. She can distinguish fl atus from faeces and has no 
soiling episodes through either the day or night. She can hold 
on to stool for more than 3 h following the call to stool. She 
does not rise at night to stool. No further psychiatric involve-
ment has been required since undergoing proctocolectomy. 
Her GIQL score is 86.
Patient 4
This girl suffered from constipation from the fi rst year of life. 
ACE was established at age 5.8 years but had failed 4 years 
later when a colostomy was established at age 9.8 years. 
Laparoscopic restorative proctocolectomy was performed at 
age 11.3 years. There were no complications from her surgery.
At 1 year following restorative proctocolectomy, her current 
status is that she stools six times/day, taking no antidiarrhoe-
als. She can distinguish fl atus from faeces and can hold on to 
stool for more than 6 h following the call to stool. She has 
night soiling less than once per week and also rises at night to 
stool. Her GIQL score is 69.
Patient 5
This boy was treated for constipation from the fi rst year of life. 
ACE was established at age 8 years but failed very quickly, and 
end colostomy was brought out at age 9 years. Laparoscopic 
restorative proctocolectomy was performed without compli-
cation at age 10.2 years. His postoperative course was compli-
cated by the appearance of macroscopic blood on his stools. A 
bleeding point was identifi ed on endoscopy of his pouch, and 
this was sutured. Biopsy of his pouch has shown no evidence 
of pouchitis.
At 9 months after restorative proctocolectomy, his current 
status is that he stools eight times/day. He can distinguish fl a-
tus from faeces and takes no antidiarrhoeal medication. He 
can last an entire school day without stooling. He rises at night 
to stool and also has night soiling once per week. His GIQL 
score is 110.
GIQL scores
The children completed the GIQL questionnaire on average 
3.2 years after restorative proctocolectomy when their average 
age was 14.7 years. The mean GIQL score for the group was 
89 (SD 29, 95% CI 53 to 125). During their telephone ques-
tionnaire, all children volunteered their satisfaction with their 
decision to undergo pouch surgery, and none wished to return 
to a stoma. None of the children have reported symptoms of 
signifi cant pouchitis.
DISCUSSION
This is the fi rst report of the use of restorative proctocolec-
tomy as a treatment for constipation specifi cally in children. 
We have characterised a group of children with severe and 
chronic symptoms, resistant to conventional medical therapy, 
all of whom had been left with a stoma because of the intrac-
table nature of their condition. In particular, we would empha-
sise the many and various therapies which had been tried and 
failed. Restorative proctocolectomy is a very major and irre-
versible procedure but may represent the last chance available 
for a small number of constipated children to achieve a life 
which is not dominated by symptoms of constipation and 
to defaecate through their anus. It is clearly the fi nal surgery 
possible if the child is not to be left with a permanent stoma. 
We visualise this procedure as a rescue therapy when all other 
therapies have been tried.
Three children experience occasional night soiling. This 
may be linked to the frequent anal dilatation they experienced 
(see table 2). Anal dilatation is not the author’s practice, since 
the procedure has been shown to be at best ineffective,13 and at 
worst a cause of faecal incontinence.14 It should be noted that 
none of the children gained any benefi t from this procedure, 
which we believe has little place in contemporary medicine. 
Other authors have noted a signifi cant incidence of night soil-
ing following restorative proctocolectomy when performed 
for ulcerative colitis in children.15
We encountered no complications leading to permanent 
morbidity. Describing their experience with subtotal colec-
tomy and ileo-rectal anastomosis for idiopathic constipation 
in adult patients, Austrian surgeons reported 15% mortality 
and a 50% reoperation rate.16 Clearly, these results are unac-
ceptable, and although it might be expected that adult patients 
would bring more comorbidities to surgery than children, why 
their results should be so much worse when utilising a lesser 
procedure than the current series is highly surprising. It may 
be that some of the variation in outcome is surgeon-related, 
and we would emphasise the need for the operator to have 
considerable experience of advanced colorectal surgery before 
undertaking this procedure. We would dispute their conclu-
sion that the morbidity precludes the use of colectomy as a 
treatment for constipation.
The mean GIQL of 89 in the current series is not signifi cantly 
different from the value of 103 reported by surgeons using a 
subtotal colectomy with ileo-rectal or ileo-sigmoid anastomo-
sis in adult patients.17 However, 20% of their patients were 
still requiring enemas and laxatives to evacuate, while others 
had been converted to permanent stomas, and the majority 
were reporting faecal incontinence of varying severity.
Our choice of total removal of the colon and rectum arose 
because we experienced unpredictable results with either rectal 
resection (see patient 1), or subtotal colectomy. When treating 
children for colitis or polyposis syndromes, we have experi-
enced very good and predicable outcomes with restorative 
proctocolectomy, and this led us to speculate that restorative 
proctocolectomy might give more reliable results than lesser 
resection when performed for constipation. This has proven 
to be the case, with the outcomes in the fi ve constipated chil-
dren very similar to results reported for children with colitis.15 
We recognise that other authors report acceptable results with 
the more simple rectal resection,18 but we have not found this 
procedure to give predictable results in constipated children. 
The advent of minimally invasive restorative proctocolectomy 
makes us believe that the procedure will become more attrac-
tive to children and their parents.10
The children were subjected to a variety of investigations 
before coming to resection. We favour measurement of colonic 
transit time19 as the gold standard investigation20 and indeed 
have found that extremely prolonged times are predictive of 
the need for colectomy.4
The cause for such severe constipation in children remains 
elusive, and although the early onset of symptoms hints at a 
congenital aetiology, our attempts to defi ne such a condition 
have not been successful.21
New concepts in treatment continue to emerge,22 and hope-
fully surgery will at some point no longer be required to treat 
constipated children. However, at present, there remain a small 
number of children with chronic debilitating symptoms who 
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will require resection. The current study suggests that with a 
children’s surgeon who is experienced in this procedure, restor-
ative proctocolectomy can salvage those children with the most 
severe symptoms with acceptable morbidity and reasonable 
quality of life. The decision to subject a child to this procedure 
should not be undertaken lightly, and it is important that such 
complex decisions are taken by a team of doctors with an inter-
est in this problem. We intend to continue our practice of having 
all children assessed by an experienced paediatric gastroenter-
ologist before accepting their need for this fi nal surgery.
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